Spontaneous activity and its cholinergic modulation in circular smooth muscle isolated from guinea-pig stomach antrum.
Circular smooth muscle isolated from the guinea-pig gastric antrum generated periodic slow potentials in the presence of nifedipine and nitroarginine to prevent the activity of voltage-gated L-type Ca-channels and endogenous production of NO respectively. Chelerythrine, an inhibitor of protein kinase C (PKC), in the concentration range 10(-7)-3 x 10(-7) M reduced the frequency but not the amplitude of spontaneous slow potentials without altering the resting membrane potential. 2-Aminoethoxydiphenyl borate (2-APB, 3 x 10(-6) M), an inhibitor at inositol-1,4,5-trisphosphate (IP(3)) receptors, depolarized the membrane, increased the frequency and reduced the amplitude of the slow potentials; the latter actions were independent of depolarization. Two different phorbol esters, phorbol 12,13-dibutyrate and phorbol-12-myristate-13-acetate, increased the frequency of slow potentials, without altering the amplitude or changing the resting membrane potential; the effects of phorbol esters were antagonized by chelerythrine. Stimulation of muscarinic receptors with acetylcholine (ACh), in concentrations below those causing membrane depolarization (3 x 10(-8)-10(-7) M), increased the amplitude and frequency of slow potentials. Chelerythrine inhibited the ACh-induced increase in the frequency of slow potentials but did not prevent the increase in their amplitude. 2-APB inhibited the ACh-induced increase in the amplitude of slow potentials but did not prevent the increase in their frequency. These results suggest that the frequency of spontaneous slow potentials is regulated by PKC and their amplitude by IP(3) production. ACh increases both the amplitude and frequency of slow potentials; the former is related to the activation of PKC, while the latter is related to activation of IP(3)-receptors.